Use of high-performance size-exclusion, ion-exchange, and hydrophobic interaction chromatography for the measurement of protein conformational change and stability.
Size-exclusion, ion-exchange, and hydrophobic interaction chromatographic techniques able to detect conformational changes induced by urea were developed for three globular proteins: bovine serum albumin, lysozyme, and trypsin. Alterations in tertiary structure were manifest chromatographically by highly reproducible changes in peak height, retention, and appearance of multiple peaks. Denaturation equilibria and kinetics obtained by classical physical methods, such as fluorescence intensity measurements for bovine serum albumin and enzyme activity for trypsin, could be correlated to particular changes in chromatographic behavior. The chromatographic methods utilized were selective toward specific structural changes and monitored independent denaturation steps via multiphasic kinetics. The correlation of chromatographic behavior to both independent measures of conformational changes and to assays which measure loss in biological activity, in the case of select proteins indicates that non-denaturing high-performance liquid chromatography can be a useful tool to detect and quantitate perturbations of protein three dimensional structure which result in a loss in biological activity.